Maturation of human immunodeficiency virus particles assembled from the gag precursor protein requires in situ processing by gag-pol protease.
The vaccinia virus expression system was used to determine the role of human immunodeficiency virus type 1 (HIV-1) protease in viral morphogenesis and maturation. The unprocessed p55 gag precursor polyprotein alone was assembled to form HIV-1 particles which budded from cells. The particles were spherical and immature, containing an electron-dense shell in the particle submembrane; there was no evidence of core formation. Expression of both gag and pol proteins from a recombinant containing the complete gag-pol coding sequences resulted in intracellular processing of gag-pol proteins and the production of mature particles with electron-dense cores characteristic of wild-type HIV virions. To ascertain the role of protein processing in particle maturation, the pol ORF in the gag-pol recombinant was truncated to limit expression of the pol gene to the protease domain. With this recombinant expressing p55 gag and protease, intracellular processing was observed. Some of the resultant particles were partially mature and contained processed gag protein subunits. In contrast, particle maturation was not observed when the HIV-1 protease and p55 gag were coexpressed from separate recombinants, despite evidence of intracellular gag processing. These findings suggest that HIV-1 protease must be an integral component of the full-length gag-pol precursor for optimal processing and virion maturation.